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[57] ABSTRACT 

A torque converter includes a converter housing and a 
turbine Wheel arranged in the converter housing. The turbine 
Wheel is rotatable relative to the housing around a rotational 
axis (A) and has a turbine Wheel shell Which carries a 
plurality of turbine blades as Well as a turbine Wheel hub 
connected to the turbine Wheel shell. An optional bridge 
coupling selectively connects the converter housing to the 
turbine Wheel. A torsional vibration damper via Which 
torque can be conveyed to the turbine Wheel hub from the 
turbine Wheel shell and/or the bridge coupling includes a 
hub element With control regions, a ?rst covering element 
section and a second covering element section having con 
trol regions on either circumferential side of the hub 
element, and spring elements circumferentially arranged and 
supported betWeen control regions. The ?rst and second 
covering element sections are provided on the turbine Wheel 
hub. 

7 Claims, 2 Drawing Sheets 
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TORQUE CONVERTER WITH BRIDGE 
COUPLING AND VIBRATION DAMPER 
BETWEEN BRIDGE COUPLING AND 

TURBINE HUB 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a generic 
torque converter that has a reduced number of parts, is easy 
to assemble, and has improved torsion damping character 
istics. 

According to the invention, this object is attained by a 
torque converter comprising a converter housing and a 
turbine Wheel that is arranged in the converter housing so as 
to be rotatable relative thereto around a rotational aXis and 
has a turbine Wheel shell Which carries a plurality of turbine 
blades. The turbine Wheel also has a turbine Wheel hub 
connected to the turbine Wheel shell. An optional bridge 
coupling may be provided for selectively connecting the 
converter housing and the turbine Wheel. The torque con 
verter also has a torsional vibration damper for conducting 
torque transmitted to the turbine Wheel hub from the turbine 
Wheel shell and, as applicable, the bridge coupling. The 
torsional vibration damper comprises a hub element With 
control regions for the support of end regions of damping 
springs and a ?rst covering element section and a second 
covering element section that are arranged for supporting the 
end regions of the damping springs substantially on both 
sides of the hub element With control regions corresponding 
to the control regions of the hub element. 

In the torque converter according to the invention, the ?rst 
and the second covering elements are provided on the 
turbine Wheel hub. The provision of the ?rst and second 
covering elements on the turbine Wheel hub reduces the 
number of individual parts. The incorporation of the tor 
sional vibration damper into this arrangement requires only 
the addition of essentially one element, i.e., a hub element. 
According to the prior art, a radial ?ange provided on the 
turbine Wheel hub and tWo covering element sections are 
added to the torque converter parts. This reduction in the 
number of additional parts also leads to a simpler assembly 
of the torque converter having a torsional vibration damper. 

In a preferred embodiment, the ?rst and second covering 
element sections are integrally embodied on the turbine 
Wheel hub. In other Words, a single integrated component 
performs the function of the turbine Wheel hub as Well as the 
function of the tWo covering element sections. 

For eXample, it is possible for a recess extending in a 
substantially annular fashion around the rotational aXis to be 
embodied on the turbine Wheel hub so that the Wall sections 
of the recess form the ?rst and second covering element 
sections. 

The assembly of the torque converter according to the 
invention, especially in the area of the torsional vibration 
damper, is considerably simpli?ed When the recess is open 
in substantially the aXial direction and at least one bottom 
Wall section and a radially outer Wall section form the ?rst 
or the second covering element section. 

In a further embodiment, projections With lateral surfaces 
facing in the circumferential direction form the control 
regions on the ?rst and second covering element sections. 

To protect the damping springs of the torsional vibration 
damper against aXial displacement, a securing section pro 
truding radially inWardly is embodied in the area of a free 
end of a radially outer Wall section. 

To further reduce the number of parts in the torque 
converter according to the invention, the hub element com 
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2 
prises a section of a further converter component Which 
eXtends betWeen the tWo covering elements. The further 
converter component may, for eXample, comprise a piston of 
the bridge coupling or a component connected thereto. In 
this case, it is preferable that the recess be open substantially 
on a side facing a cover of the converter housing. 

Alternatively, the further component may comprise the 
turbine Wheel shell or a component connected thereto. In this 
case, it is preferable that the recess be open substantially on 
a side facing aWay from a cover of the converter housing. 

In this embodiment, the torsional vibration damper thus 
acts betWeen the turbine Wheel shell and the turbine Wheel 
hub, Whereby sections of the turbine Wheel shell and the 
turbine Wheel hub are integrated into the torsional vibration 
damper, i.e., constitute components or sections thereof. In 
this embodiment, the bridge coupling is advantageously 
embodied so as to connect the turbine Wheel shell to the 
converter housing. 
The turbine Wheel hub is advantageously produced With 

the ?rst and the second covering element sections in a 
sintering process. 
The various features of novelty Which characteriZe the 

invention are pointed out With particularity in the claims 
anneXed to and forming a part of the disclosure. For a better 
understanding of the invention, its operating advantages, and 
speci?c objects attained by its use, reference should be had 
to the draWing and descriptive matter in Which there are 
illustrated and described preferred embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the draWings, Wherein like reference characters denote 
similar elements throughout the several vieWs: 

FIG. 1 shoWs a partial longitudinal sectional vieW of a 
torque converter according to an embodiment of the present 
invention; and 

FIG. 2 shoWs another embodiment of the area II of the 
torque converter of FIG. 1. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

A torque converter 10 according to an embodiment of the 
present invention is shoWn in FIG. 1 and comprises a 
converter housing 12. The converter housing 12 includes a 
converter cover 14 securely connected to a pump shell 16 at 
their radially outer ends, for eXample, by Welding. On the 
radially inner sides, the cover 14 and the pump shell 16 are 
connected to respective hubs 18, 20, for eXample, by Weld 
ing. The cover 14 also includes coupling elements 22 (one 
of Which is shoWn in FIG. 1) Which are used to attach the 
converter housing 12, and thus the entire torque converter, 
to a ?eX plate connected to an output shaft of an internal 
combustion engine or other motor. The pump shell 16 carries 
a plurality of circumferentially arranged pump blades 24. 

Aturbine Wheel 28 is rotatably mounted Within an interior 
26 of the converter housing 12. The turbine Wheel 28 
comprises a turbine Wheel shell 30, Which carries a plurality 
of turbine Wheel blades 32 arranged one after the other in the 
circumferential direction, and also comprises a turbine 
Wheel hub 34, Which is connected in its radially inner area 
by an aXial toothing to a converter output shaft in rotation 
proof fashion. The turbine blades 32 are securely connected 
in a knoWn manner to the turbine Wheel shell 30, for 
eXample, by soldering or Welding. 

In the embodiment depicted in the draWing, an inner 
radial area of the turbine Wheel shell 30 is connected to the 
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turbine Wheel hub 34 in rotation-proof fashion by connect 
ing elements such, for example, as bolts 36. The connection 
may also be established by Welding. 
A guide Wheel 40 is arranged betWeen the turbine Wheel 

28 and the pump Wheel 38 having a plurality of guide Wheel 
blades 41 and is connected via a free-Wheeling mechanism 
42 to a guide Wheel hub 44. 

The torque converter 10 further comprises a bridge cou 
pling 46 With a piston 48 Which has a friction lining 50 in its 
radially outer area. Instead of the radially outer area, the 
friction lining 50 may also be positioned in other areas of the 
piston 48. The friction lining 50 is selectively brought into 
contact, for the purpose of establishing the bridging state, 
With a counter friction surface 52 arranged on the cover 14 
of the converter housing 12. It should be noted that to 
establish the friction engagement betWeen friction lining 50 
and counter friction surface 52, many different con?gura 
tions may be used. For example, a friction lining may be 
arranged on the cover 14 instead of a counter friction 
surface. Furthermore, the con?guration or the surface 
embodiment of the different friction linings and/or friction 
surfaces may be embodied in a Wide variety of Ways. 

To establish the bridging state, a Working ?uid pressure in 
the interior 26 of the torque converter 10 is increased. The 
piston 48 is urged to the left in FIG. 1 by the higher pressure 
and the friction lining 50 is pressed against the counter 
friction surface 52. A torque connection betWeen the con 
verter housing 12 and the turbine Wheel hub 34 is then 
created, so that a torque may be transmitted via the torque 
converter 10 substantially Without slip. 
As FIG. 1 also shoWs, the torque converter 10 according 

to the invention has a torsional vibration damper 54 Which 
connects the piston 48 to the turbine Wheel hub 34. Sections 
of the piston 48 or of the turbine Wheel hub 34 thereby form, 
in the manner described beloW, components of the torsional 
vibration damper 54. 

The piston 48 of the bridge coupling 46 is rotatably 
mounted on the turbine Wheel hub 34 With a sealing ring 59 
mounted therebetWeen. A radially inner section of the piston 
48 forms a hub element 56 for the torsional vibration damper 
54. A radially outer section of the turbine Wheel hub 34 has 
a recess 62 With Wall sections 58, 60 that form covering 
element sections 58, 60 arranged substantially on both sides 
of the hub element 56. The torsional vibration damper 54 
has, in a knoWn manner, a plurality of circumferentially 
arranged damping springs 64, Which are arranged around a 
rotational axis A of the torque converter 10. Control regions 
66, 68, 70 are formed both on the hub element 56 and on the 
respective Wall sections 58, 60 for holding the plural springs 
64. These control regions 66, 68, 70 have lateral surfaces 
facing in the circumferential direction. The springs 64 rest in 
the circumferential direction on these lateral surfaces of the 
control regions 66, 68, 70. In a knoWn manner, tWo lateral 
surfaces of the control regions 66, 68, 70 on the hub element 
56 or the covering element sections 58, 60 Which face each 
other border a spring aperture in Which one or more of the 
springs 64 are arranged. In other Words, each spring aperture 
has, at its tWo ends in the circumferential direction, a control 
region 66 on the hub element 56 as Well as a control region 
68 or 70 on the covering element sections 58, 60. When 
torque is introduced such as during relative rotation betWeen 
the piston 48 and the turbine Wheel hub 34, the springs 64 
are pressuriZed at one of their end areas by the control region 
66 of the hub element 56. The other ends of the springs 64 
are pressuriZed by the control regions 68, 70 of the covering 
element sections 58, 60 located at the other end, in the 
circumferential direction, of the particular spring aperture. 
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4 
It should be noted that the covering element sections 58, 

60 are formed on the radially outer area and on the blind end 
72 of the recess 62. Thus, the control regions 68, 70, Which 
are indicated in dashed lines in the draWing, are also 
embodied in these areas. There is thus a L-shaped con?gu 
ration of the covering element sections and control regions, 
into Which the hub element 56 extends. 
As FIG. 1 shoWs, the recess 62 opens in the axial 

direction. That is, the open end of the recess 62 faces the 
cover 14. This permits simple insertion of the springs 64 into 
the region betWeen the respective covering element sections 
58, 60, Without having to move these covering element 
sections 58, 60 relative to each other. At the same time, 
hoWever, the radially outer Wall section or the covering 
element section 60 protect the springs 64 against radially 
outWard movement during rotary operation. Protection 
against axial movement is provided by the blind end 72 of 
the recess 62, Which secures the springs in one axial 
direction, and by a second projecting radially inWard from a 
free end 74 of the radially outer Wall section 60, Which 
secures the springs 64 in the other axial direction. It is 
important, hoWever, that the free space betWeen this projec 
tion and the radially inner Wall section 58 be large enough 
that the springs 64 can be introduced in the axial direction 
into the opening 62. 
The number of parts required to construct the torque 

converter 10 according to the present invention is minimiZed 
because the covering element sections 58, 60 in the torque 
converter 10 according to the invention are formed by Wall 
sections 58, 60 of the recess 62 Which are part of the turbine 
Wheel hub 34. The recess 62 is formed relative to a hub 
element 56 that is part of the piston 48 of the bridge coupling 
46. Therefore, to construct the torsional vibration damper 
54, only the springs 64 must be provided as additional 
components. Other than the springs 64, all parts and com 
ponents of the torsional vibration damper 54 are formed by 
components already present in the torque converter 10. This 
also simpli?es the Work procedures necessary to assemble 
the torque converter 10. 

It should be pointed out that different modi?cations of the 
torque converter 10 according to the invention are possible. 
For example, the recess 62‘ may open on the opposite axial 
side as shoWn in FIG. 2. In this embodiment, the hub 
element 56‘ With control region 66‘ of the torsional vibration 
damper 54 is formed by a radially inner area of the turbine 
Wheel shell 30 that extends betWeen the tWo Wall sections 
58‘, 60‘ on the turbine Wheel hub 34‘. In this case, a 
connection (not shoWn) Will be established for rotatably 
?xing the piston 48‘ of the bridge coupling and the turbine 
Wheel shell. This embodiment has the advantage that the 
torsional vibration damper then also acts as a so-called 
turbine damper, Which is effective even When the bridge 
coupling is in the disengaged state. In this embodiment, a 
bridge coupling 46 is not required because the torsional 
vibration damper 54‘ already acts betWeen the turbine Wheel 
shell 30‘ and the turbine Wheel hub 34‘. 
The opening of the recess 62 may also be oriented so as 

to point partially radially outWard or radially inWard. The 
particular embodiment of the angle depends on the speci?c 
design of the torque converter. 

To provide the turbine Wheel hub 34 in a simple manner 
With the covering element sections or Wall sections 58, 60 
embodied integrally thereon, it is proposed that this turbine 
Wheel hub 34 be produced in a sintering process, so that no 
additional processes are required to create the recess 62. The 
recess 62 may also be formed on the hub 34, Which is 
produced from a ?nished steel or sheet metal part, by 
milling. 
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It should be noted that the statement that the tWo covering 
element sections 58, 60 are arranged on both sides of the hub 
element not only implies a strictly symmetrical arrangement 
relative to a longitudinal central axis of the given springs 64, 
but also implies that support for the springs 64 is provided 
by the hub element 34 in a central region, seen in the 
circumferential direction of the springs 64, Whereas support 
for the springs 64 is provided by means of the covering 
element sections 58, 60 laterally relative to a central region 
or surrounding this central region. For example, the state 
ment also encompasses the depicted extension of the hub 
element 34 into covering element sections 58, 60 running 
toWard each other in an L-shaped or V-shaped manner. 

The invention is not limited by the embodiments 
described above Which are presented as examples only but 
can be modi?ed in various Ways Within the scope of pro 
tection de?ned by the appended patent claims. 

I claim: 
1. A torque converter, comprising a plurality of converter 

components including: 
a converter housing rotatably mounted about an axis of 

rotation and having a cover and a pump Wheel con 
nected in a radially outer area; 

a turbine Wheel rotatably arranged Within said converter 
housing for rotating about said axis of rotation relative 
to said converter housing, said turbine Wheel having a 
turbine Wheel shell With a plurality of circumferentially 
arranged turbine blades and a turbine Wheel hub con 
nected to a radially inner region of said turbine Wheel 
shell; 

a bridge coupling operatively arranged betWeen said 
turbine Wheel and said cover for selectively connecting 
said turbine Wheel to said cover; and 

a torsional vibration damper operatively arranged for 
transmitting torque from said turbine Wheel hub to one 
of said bridge coupling and said turbine Wheel shell, 
Wherein said torsional vibration damper comprises a 
damper hub element having control regions facing in 
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the circumferential directions, ?rst and second covering 
element sections having control regions arranged on 
both circumferential sides of said hub element, and 
damping springs arranged betWeen adjacent control 
regions, and Wherein said ?rst and second covering 
element sections are mounted on said turbine hub, 
Wherein said said turbine Wheel hub comprises a recess 
extending substantially annularly about the axis of 
rotation and open substantially toWard an axial 
direction, said ?rst and second covering element sec 
tions comprising a blind end Wall section and a radially 
outer Wall section of said recess, Wherein said radially 
outer Wall section of said recess comprises a free end 
having a radially inWardly projecting section for axially 
holding said damping springs. 

2. The torque converter of claim 1, Wherein said ?rst and 
second covering element sections are formed as an integral 
unit With said turbine Wheel hub. 

33. The torque converter of claim 1, Wherein said control 
regions of said ?rst and second covering element sections 
comprise projections on said Wall sections having lateral 
surfaces facing circumferential directions. 

4. The torque converter of claim 1, Wherein said damper 
hub element comprises a section of one of said plural 
converter components other than said torsional vibration 
damper, said section extending betWeen said ?rst and second 
covering element sections. 

5. The torque converter of claim 4, Wherein said bridge 
component comprises a piston and said one of said plural 
converter components comprises one of said piston and a 
part connected to said piston. 

6. The torque converter of claim 5, Wherein said recess 
opens in a direction facing said cover. 

7. The torque converter of claim 1, Wherein said turbine 
Wheel hub and said ?rst and second covering element 
sections comprise a material formed in a sintering process. 

* * * * * 


